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Description 

,0001, This invention r .atestoaprocessotp^,, graphKe ftoer and Int nded parflcularty for the process 

2 precipitating graphite fiber select* .y at th J^m^T of graphite fibers, which are grown on a suitabie 
[00021 EP^-175 459 discloses a process for the ^ "«nufacu.r gr*> ^ ^ eyaporating ferric n(trate 

oped applications are expected. conven tional method for producing of graphite fiber. That a. a pro- 

[00041 Following two techniques are « ell - know "^ e ""° us Droduct pre p are d by spinning an organic compound. 
Ling process by heat treating wfth high ^^^^SS!' ^position method by using iron cataryst. 

and a^rocess to make fibrous ^^^S^S^^ ^ e,eCtr ° de iS nfMt "T^ 
Further, recently, a process to generate f .be* by arc JJW « sUucture of ^ matena , and 

the heat treating method of spun organ,c otne r hand, referring to the process which uses 

form aconcentric column can be obtained t by n t ;; S D P^ n S . _ rocess of the graphite fiber, a process using iron catalyst 
[00051 Consequently, among the £££ proc ^ 0 » so called graphite nano-tube having 

and a process using arc discharge can be selected - tt»proo ucmg P > concentric column. The 

structure characterised having a featu^ 
process using iron catalyst is explamed , as WtowrThrt .^vapor ^ ^ ^ gfap ^ »»r 

is used as the raw material, generate f.ne ,ron particles by xhem.ca k ^ ^ temperature o{ nigner 

by using them as the iron catalyst in a reacting vessel ^ This P~^J ano on any surt ace of wall of the 

on desired position. nrodU ced bv Dvrolysis of hydrocarbons require submicron-sized me- 

[00061 Tibbettshas reported that carbon fibe "Wf^^WW C[y y sta , Gr0 wth 73 (1985) 431-438). He has 

obtained from each catalyst were 

?00071 Theinventorshaveconducted^^ 

accomplishedthepresentinvention • N^^^^^S. on a substrate. 

fibers having an accuracy preciser than M ^J^^SL {iber by means of chemical vapor deposition 
[00081 This invention is based on the process ^^^^^Jn^ substance as a substrate and 
method, and the important point of this invent* £dm£n»£ 
45 previously to stick a small amount of carbon o 2^ 0 ^^i. P J w lously accumulated partially on the surtace 
m0091 As above mentioned, a small amount of ^°^~^l pp Z and m generation of graphite fiber 
L, J. reactive substrate, then " ch -^ On the other hand, nothing is gen- 

can be observed at the area on whic h carbon or metal «*«££V ^ hjte fiber at the de s,red area 

erated at the bared surface. Thus, by the T^^ 8 ^ one application of this invention. For example. 

M of the substrate. Further, the foHowing ^l^^^^Je^6 the film is partially removed as to 
the surface of carbon or metal is coated 2*E^£f£22 0 U nly at the exposed portion. And I the substance 
the base layer be exposed, then the V^^^^^J^ be said to be electrically connected. 

of base x: * b r become c,car ,rom the ,0,,ow,n9 

. i ...:««*> ujhoroin * 



[0010] IMBWj«v,- - ( 

55 reference to the accompanying drawings, wherein 
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Example* . sub8tance obtained by Example 1 of this invention. 

^^^^^^^^ 

,«,«, With ^^SL,smetha^ 

deposition l^ Be 'f^' "rS. !uMlra i. By saw leactioii. CoMlt. *** J~ „'„„(,,. That is, tha 
be preferably mentioned, however™ £ hfe , nventlon te the substance w ^ n r ^ cretelv i spuartz . alumina, 

or the like can be ment,0 " ed , " ^"l^etal stuck on the surface of substrate. using 
organic metal compound with the k^ * d on tne SUDStra te on wh,ch carbo or metal m> ^ 

l0 9 013] '"^n^ 

vacuum evaporation or cvu memo * A no°C And, the substrate must De neaieu, 000°C. 

And especially preferred wjhm ^jXthelikeandatapressureof ^"^^'Si, 0 ^. carbon or metal is 
conditionofinertgase.g. argon nrtrogenor ^ of grapn|le t^rJ^^ towrt . ThBl |« l 

(0014] At the surface area of subj^e on ^^^ ^ 

Uousry stuck. As the "jJ^SSfi. the surface of substrate, "-^^Or^fter metal layer is 
« after preparing the layer of photo re*sUe c£jrbon „ stuck on tne surface of ° em of narrower „nes 

graphical technique, then heated c ^ t>on ' z d metal , aye r is processed to form the panern 

prized on — 

and the thin layer of less reactive , su q< carbon of metal . By "S-ng 8 ^a sjnce tne 
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libers which produ cmg graph'* ^° prepa red on the surface 0 vaporatedU™ b J 

5 invention, rtisae g Qualtt glass ^ mcte l ev »P „ the thickness oT evaw tntak ness 
,eaWre ' ?*te °nvention. the said su^ 

l00221 I" nve ^ ^ part»c J a^ ^ m ainta»n thestaW o ^ ^ 5nm _^ he ^ and 

by the inventors) can be p 
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is used the adequate 

necessary posttion oUne mentioned process d ,„ m . P«t«*»» artic les ot nK*el as in 

r„mused,ttisP0 ss,b,el ° 9 
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reacting tube an •J^^ the raw ^"^^6^ 
The temperature of the i pari * " , t adeq uate P rc *~7urfaceoTsubsttatecanbegranu. Aftertne react.on, 

1S set in this quartz reacting 
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. trate 3 are set. inside ol reacting T«^^S£^ 

E«§siiSit 

latm. 

°I s r in this quartz reacting tube. A tart Id ^ Qf t ^ e s evacua ^ temperature ol 
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• riown and the substrate is investigated, 

t tclhourAnerthereaction^^ ofth plac wherethe 

! « to SSiKft. generation of carbon fiber and ft bfoundoutthatthe generating 

u^set^ 
temperature of graph^^ 
of phthalocyaninenickel. graphite tioer e g 
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EXAMPLE 6. alumina as a substrate instead 

EXAMPLE 7. nnttem on substrate instead 

— 

EXAMPLE8 ' • , A TiA 00 ^iscoatedby0.2nmthicknesson the substrate 

formed by using plasma CVD metnoa generation 
inner cobalt 

[0049] By using said substrate e p Howeyer on tne surface q 

EXAMPLE 10. tal cobalt layer 32 ot 250nm 



35 



40 



55 



Claims u « domical vaoor deposition method 
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^ „r metal at a specific position 
saS ubstrat andpreviousV^ingcarbonor.eta.at 

, nPftdud ng graphite fiber o1 claim 1 . wn 
Tn process of producing graphs fiber of 

7. The process of P r0 ^^ 9 d 9 tted pattern. . f tine particles 

of nickel, iron or cot an ■ ' betw een 650-C ana f onined 

the fibers arrange of temp ^ ^ Ij^-^^^ said 

, Theprocessofprodudnggrap^^ 

9 - SVLp-*0 «* «n of «-n-JJ « heat treati „ g in vacuum or non 
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homisches Dampteb- 

5 „tansprOche der Fas er durch e.r . cheo > ausge . 

net dass eine wemger reatcuve ver wendet wird. unu be testigt wird bzw. tesig 

einerKohlenstoff-oderMetalis 
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des Substrate teilweise ntferntwrd. 

SHrjassss^-ss 

ssssssa=s«= ^ 

^LcMn 6S0-C und 800-C gM(W 

Kobe,. uM " eM » u "!^MZr»^S «S «. Kende^ion U nd GreruMor, du-ch w«— 
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enaicaiion» 

„Td U Ml coll. en premier leu est rteneure . 60 rm 

-aha ho ripnAt de vaDeur chimique, comprenant 
p roc6 d 6 consent a produire des fibresde graphRe elation d'un compose orga- 

L« defines particu.es de ^ ~ fibres se produit a une temperature 

nique comme matiere premiere, caractense en ce que gene 
comprise entr 650°C et 800°C. 
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.innfl dans lequeMes fines particulesde 
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Figure 6 



(a) 
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Figure 7 
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